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PROBLEM TO BE SOLVED: To maintain combustion in an 
excellent state, in an engine to switch stratified charge 
combustion and uniform combustion. 

SOLUTION: This control device comprises a main fuel injection 
valve to inject fuel directly to the combustion chamber of an . 1 

engine; and an auxiliary fuel injection valve to inject fuel to an 
intake port. In a stratified charge combustion region, the sharing T '7 
rate of the auxiliary fuel injection valve is set to 0, and fuel C 
injection is effected only by the main fuel injection valve. By Mffi 
reducing capacity of the main fuel injection valve, injection 
precision in a low load area is improved and stratified charge 
combustion performance is improved. Further, at an uniform 
combustion region, by injecting fuel at a proper sharing rate by 
the main fuel injection valve and the auxiliary fuel injection — Sf£?SfHlSSfcft 

valve, uniform combustion performance according to an 
operation state is obtained. 
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* NOTICES * 



iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel-injection control unit of the engine characterized by preparing the subfuel injection valve 
which injects a fuel in the suction port of each gas column while preparing the main-fuel injection valve 
which injects a direct fuel to a combustion chamber in the engine which switches stratification combustion 
and homogeneity combustion according to operational status. 

[Claim 2] The fUel-injection control unit of the engine according to claim 1 characterized by setting the rate 
of em assignment of the fuel oil consumption of said main-fuel injection valve and subfuel injection valve as 
adjustable based on an engine operation condition. 

[Claim 3] It is the fuel -injection control unit of the engine according to claim 2 characterized by after 
progress increasing the rate of an assignment of the fuel oil consumption of said main-fuel injection valve 
beyond fixed time amount in heavy load operation. 

[Claim 4] At the time of sudden moderation, it is the fuel-injection control unit of the engine of any one 
publication of claim 1 characterized by delaying closed actuation of the throttle valve of the electronics 
control type infixed in the inhalation-of-air system - claim 3. 

[Claim 5] The fuel -injection control unit of the engine according to claim 4 characterized by setting up the 
delay degree of throttle valve-closing actuation according to an engine circulating water temperature. 
[Claim 6] At the time of the re-acceleration after said sudden moderation, it is the fuel-injection control unit 
of the engine according to claim 4 or 5 characterized by carrying out fuel injection only by the main-fuel 
injection valve. 

[Claim 7] The fuel-injection control unit of the engine of any one publication of claim 1 characterized by 
equipping the inhalation-of-air system with the supercharger - claim 6. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to fuel-injection control of the engine which 
switches and uses stratification combustion and homogeneity combustion about an engine fuel-injection 
control device. 
[0002] 

[Description of the Prior Art] The direct injection jump-spark-ignition type engine attracts attention in recent 
years. In this thing According to engine operation conditions, a combustion system by injecting a fuel by 
change-over control, i.e., a compression stroke It is common to carry out change-over control to the 
stratification combustion performed to the circumference of an ignition plug by forming layer-like gaseous 
mixture intensively, and the homogeneity combustion performed by making a combustion chamber diffuse a 
fuel and forming the gaseous mixture of homogeneity by injecting a fuel like an inhalation-of-air line. 
[0003] For example, in the direct injection jump-spark-ignition type engine equipped with superchargers, 
such as an exhaust air turbosupercharger, there are some which carry out adjustable control of the inhalation 
air content by the bypass valve of an inhalation-of-air system, and controlled generating of the torque level 
difference at the time of a change-over with stratification combustion and homogeneity combustion (refer to 
JP, 10-274071, A). 
[0004] 

[Problem(s) to be Solved by the Invention] However, with the direct injection jump-spark-ignition type 
engine of high power, such as having said supercharger, if a mass fuel injection valve is used according to a 
high power demand, it is possible that fuel-oil-consumption precision gets worse and stability falls 
according to stratification combustion aggravation in the low fuel injection-quantity fields at the time of an 
idle etc. 

[0005] Moreover, the fuel quantity supplied to a combustion chamber at the time of high power operation of 

homogeneity combustion increases, and evaporation of a fuel and atomization do not meet the deadline, but 

producing inflammable aggravation of homogeneity combustion is also considered. 

[0006] This invention was made paying attention to such a conventional technical problem, and aims at 

offering the fuel-injection control unit of the engine which can both maintain stratification combustion and 

homogeneity combustion good especially in a high power engine. 

[0007] 

[Means for Solving the Problem] In the engine which switches stratification combustion and homogeneity 
combustion according to operational status, while preparing the main-fuel injection valve which injects a 
direct fuel to a combustion chamber, it is characterized by preparing the subfuel injection valve which 
injects a fuel in the suction port of each gas column. 

[0008] It is according to invention concerning claim 1, providing stratification combustion only with the fuel 
injected directly into a combustion chamber from a main-fuel injection valve, and using together a main- fuel 
injection valve and a subfuel injection valve for homogeneity combustion (use of only a subfuel injection 
valve being also possible depending on the case). The linearity of the fuel-injection-period-characteristics of 
spray amount of the main-fuel injection valve in low load fields, such as an idle, is raised, even if it is a high 
power engine — the capacity of a main-fuel injection valve — small — it can press down — with — ****-- by 
improvement in injection-quantity control precision Stratification combustion can be maintained good and 
the stability of low load driving, such as an idle, improves. 

[0009] Moreover, homogeneity combustion is also maintainable good by using together a main- fuel 
injection valve and a subfuel injection valve at the time of homogeneity combustion, and harnessing the 
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advantage of direct fuel injection, and the advantage of suction-port injection. 

[0010] Moreover, invention concerning claim 2 is characterized by setting the rate of an assignment of the 
fuel oil consumption of said main- fuel injection valve and subfuel injection valve as adjustable based on an 
engine operation condition. 

[001 1] According to invention concerning claim 2, stratification combustion according the rate of an 
assignment of the fuel oil consumption of a main- fuel injection valve only to direct fuel injection is 
performed as 100%, for example. At the time of homogeneity combustion By setting up the rate of an 
assignment so that the knocking-proof nature and the improvement effectiveness in a charging efficiency 
which are followed on the combustion chamber cooling operation by the direct injection from a main-fuel 
injection valve the evaporation disposition top of the fuel by the suction-port injection from a subfuel 
injection valve may be made to balance moderately The optimal homogeneity combustion is obtained 
according to operational status, and fuel consumption and an output can be improved. 
[0012] Moreover, invention concerning claim 3 is characterized by after progress increasing the rate of an 
assignment of the fuel oil consumption of said main-fuel injection valve beyond fixed time amount in heavy 
load operation. 

[0013] Although it is more desirable according to invention concerning claim 3 to enlarge the rate of an 
assignment of the fuel oil consumption of a subfuel injection valve at the time of short-time heavy load 
operation since the contribution of the improvement in an output by the evaporation disposition top of the 
fuel by which suction-port injection is carried out is high, a knocking generating inclination increases at the 
same time a piston etc. will be overheated and it will produce a durability top problem, if heavy load 
operation carries out long duration continuation in this condition. Then, when heavy load operation 
continues beyond fixed time amount, while endurance improves by increasing the fuel quantity which 
increases and injects directly the rate of an assignment of the fuel oil consumption from a main-fuel 
injection valve into a combustion chamber, and raising a cooling operation of a piston etc., high power is 
also securable by a knocking generating inclination's decreasing and raising a charging efficiency etc. 
[0014] Moreover, it is characterized by invention concerning claim 4 delaying closed actuation of the 
throttle valve of the electronics control type infixed in the inhalation-of-air system at the time of sudden 
moderation. 

[0015] According to invention concerning claim 4, after sudden moderation actuation, if a throttle valve is 
closed immediately, the wall style fuel which had adhered in the suction port by reduction of an inhalation 
air content flows into a combustion chamber slowly, and if the combustion chamber makes reduction of an 
inhalation air content rich gradually, carries out a flame failure across a flame-failure limitation and 
lengthens it conjointly, an engine failure may be carried out. Then, generating ****** of a flame failure can 
prevent an engine failure by discharging a wall style fuel promptly by delaying closed actuation of a throttle 
valve, controlling rich-ization with a lot of inhalation air. 

[0016] Moreover, invention concerning claim 5 is characterized by setting up the delay degree of throttle 
valve-closing actuation according to whenever [ engine-coolant water temperature ]. 
[0017] Since it depends for the wall style fuel quantity before said sudden moderation actuation on 
whenever [ engine-coolant water temperature ] according to invention concerning claim 5, according to this 
circulating water temperature, the delay degree of throttle valve-closing actuation can be set as necessary 
minimum magnitude. 

[0018] Moreover, invention concerning claim 6 is characterized by carrying out fuel injection of the time of 

the re-acceleration after said sudden moderation only by the main-fuel injection valve. 

[0019] According to invention concerning claim 6, after discharging a wall style fuel as mentioned above at 

the time of sudden moderation, by carrying out direct fuel injection to a combustion chamber only by the 

main-fuel injection valve, there is no delay by the wall style fuel, and it can re-accelerate with sufficient 

responsibility. 

[0020] Moreover, invention concerning claim 7 is characterized by equipping the inhalation-of-air system 
with the supercharger. According to invention concerning claim 7, especially this invention is effective to 
the engine equipped with the supercharger as a high power engine. 
[0021] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on 
drawing. Drawing 1 shows the system configuration of 1 operation gestalt of this invention. 
[0022] The accelerator opening sensor 1 detects the control input (accelerator opening) of the accelerator 
pedal into which the driver got. The crank angle sensor 2 generates the position signal for every unit crank 
angle, and the reference signal for every gas column stroke phase contrast, and an engine speed can be 
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detected measuring the occurrences per unit time amount of said position signal, or by measuring said 
reference signal generating period. 

[0023] An air flow meter 3 detects the inhalation air content (per unit time amount) to an engine 4. A 
coolant temperature sensor 5 detects an engine circulating water temperature (henceforth water 
temperature). 

[0024] The air-fuel ratio sensor 6 detects the air- fuel ratio of the gaseous mixture supplied to an engine from 
the oxygen component under exhaust air etc. And as a configuration concerning this invention, in an engine 
4, main-fuel injection valve 7A which carries out injection supply of the fuel at a direct combustion 
chamber, and subfuel injection valve 7B which injects a fuel to a suction port are prepared, and these fuel 
injection valves are driven with a fuel-injection signal in it. Moreover, the ignition plug 8 lit by equipping a 
combustion chamber is formed. Although Lean-ization by stratification combustion is attained and 
adjustable control of the air- fuel ratio (equivalent ratio) can be broadly carried out with the direct injection 
method to the combustion chamber by said main- fuel injection valve 7A, according to water temperature, or 
load conditions and others, it switches to homogeneity combustion and is operated. 

[0025] Thus, by using together main-fuel injection valve 7A and subfuel injection valve 7B, since capacity 
of main-fuel injection valve 7A can be made small, the linearity of the fuel-injection-period-characteristics 
of spray amount of the main-fuel injection valve in low load fields, such as an idle, is raised, by 
improvement in injection-quantity control precision, stratification combustion can be maintained good and 
the stability of low load driving, such as an idle, improves. 

[0026] Moreover, homogeneity combustion is also maintainable good by using together main- fuel injection 
valve 7 A and subfuel injection valve 7B at the time of homogeneity combustion so that it may mention later, 
and harnessing the advantage of direct fuel injection, and the advantage of suction-port injection. 
[0027] Moreover, a throttle valve 1 0 is infixed in the inhalation-of-air path 9 of an engine 4, and it is 
equipped with the throttle control unit 1 1 which carries out electronics control of the opening of this throttle 
valve 10 with a step motor etc. Moreover, it is equipped with the throttle sensor 21 which detects the 
opening of said throttle valve 10. Furthermore, the exhaust air turbosupercharger 13 which made turbine 
section 13A placed between the flueways 12 of an engine 4, and made compressor section 13B placed 
between the inhalation-of-air paths 9 is carried. The thing of the variable-capacity mold which can carry out 
increase and decrease of the charge pressure of control can be used by having the movable vane which 
extracts the turbine inlet-port area of turbine section 13A to adjustable, for example as this supercharger 13, 
and controlling the amount of drawing of this movable vane by the actuator. 

[0028] The detecting signal from said various sensors is inputted into a control unit 14. This control unit 14 
According to the operational status detected based on the signal from said sensors, the opening of a throttle 
valve 10 is controlled through said throttle control unit 1 1 . Said main- fuel injection valve 7A and subfuel 
injection valve 7B are driven so that it may become a rate of a fuel-oil-consumption assignment according to 
operational status, respectively, fuel oil consumption (fuel amount of supply) is controlled, and control to 
which set ignition timing and which said ignition plug 8 is made to light in this ignition timing is performed. 
Moreover, when the thing of a variable-capacity mold is used as said supercharger 13, this charge pressure 
is controlled. 

[0029] It explains according to the flow chart which showed fuel-injection control of the supercharged 
engine which has such a configuration to drawing 2 - drawing 4 . Drawing 2 and drawing 3 show the routine 
which sets up the rate of a fuel-oil-consumption assignment of main- fuel injection valve 7 A and subfuel 
injection valve 7B. 

[0030] Step (it is described as S by a diagram.) At 1, they are engine loads (said basic fuel oil consumption 
Tp, accelerator opening, etc.) like the following. Based on operational status, such as rotational speed, the 
rate of an assignment of the fuel oil consumption according to the operational status of said main-fuel 
injection valve 7 A and subfuel injection valve 7B is set up by reference from a map. Hereafter, when you 
only call it the rate of an assignment, suppose that the rate of an assignment of subfuel injection valve 7B is 
pointed out (the rate of an assignment of main-fuel injection valve 7 A serves as a value which deducted the 
rate of an assignment of subfuel injection valve 7B from 100%). . The property of this rate of an assignment 
is engine power (rotational speed, load) in the field in which the rate of an assignment is made into 0%, and 
homogeneity combustion is performed in order to inject a fuel by the compression stroke by main 
combustion fuel injection valve 7A and to perform stratification combustion in a low speed and a low load 
field, as shown in drawing 5 . It is set up so that the rate of an assignment may increase according to 
increase. That is, evaporation time amount until an injection fuel is lit so that an engine speed increases is 
short, and it is fuel oil consumption (load). Since it becomes difficult for all fuels to evaporate so that it 
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increases, the evaporation by mixing with inhalation air by the time the way which made [ many ] the fuel 
injected by the suction port from subfuel injection valve 7B reaches a combustion chamber is promoted, 
flammability is raised, and since torque and fuel consumption can be improved, the rate of an assignment is 
set up greatly. On the other hand, an engine speed is low, since allowances are in evaporation of a fuel, 
improvement in the charging efficiency by the way which increased the fuel oil consumption from main-fuel 
injection valve 7A cooling a combustion chamber is effective and torque and fuel consumption can be 
improved so that fuel oil consumption (load) decreases, according to reduction of rotational speed and a 
load, it decreases and the rate of an assignment is set up. Moreover, even if it enlarges the rate of an 
assignment more than it, while the improvement effectiveness in evaporation by the fuel injection to a 
suction port is reaching the ceiling, the rate of an assignment is stopped to 70% in the high power field of a 
high speed and a heavy load, because torque and fuel consumption can be improved, when a knock 
improvement effect and a charging efficiency are raised by the cooling operation by direct injection to a 
combustion chamber. However, it is also possible to give the field which makes the rate of an assignment 
100% depending on an engine specification, and performs only suction-port injection from a subfuel 
injection valve. 

[0031] At step 2, the current rate of an assignment is the 1st set point (value near 70% of said max). It 
judges whether it is at the heavy load time more than X. When the rate of an assignment is judged at step 2 
to be under the 1st set point X, it progresses to step 3 and judges whether the current rate of an assignment is 
below the 2nd set point Y (<X). 

[0032] When judged with the rate of an assignment being larger than the 2nd set point Y at step 3, it 
progresses to step 4 and ****** at the time of sudden moderation is judged based on accelerator opening, 
the rate of change of whenever [ throttle valve-opening ], etc. 

[0033] When judged except the time of sudden moderation at step 4 that is, it judges whether the rate of an 
assignment which progressed to step 5 and was referred to from the map at said step 1 is larger than the 
current rate of an assignment at the time of the time of steady operation or slow acceleration thru/or ******. 

[0034] And when judged with the map reference value of the rate of an assignment being larger than the rate 
of the present assignment at step 5, progressing to step 6, doing specified quantity A increase of the rate of 
an assignment, and measuring elapsed time at steps 7 and 8, it waits to reach predetermined time tO, and 
returns to step 1 . That is, the rate of an assignment is increased every predetermined time tO, and control 
brought close to the map reference value which increased gradually is performed. 

[0035] Moreover, when the map reference value of the rate of an assignment is judged at said step 5 to be 
below a rate of the present assignment, it progresses to step 9, and it waits to reach predetermined time tO, 
progressing to step 10, doing specified quantity A reduction of the rate of an assignment, and measuring 
elapsed time at steps 1 1 and 12, when the map reference value of the rate of an assignment judges whether it 
is smallness and it judges that it is smallness from the rate of the present assignment, and returns to step 1 . 
That is, control which decreases and brings the rate of an assignment close to the map reference value which 
decreased gradually is performed every predetermined time tO. 

[0036] When it judges that the map reference value of the rate of an assignment is not smallness from the 

rate of the present assignment at step 9 (i.e., when a map reference value is equal to the rate of the present 

assignment), it returns to step 1 . Thus, the rate of an assignment is controlled to become a map reference 

value at the time of the small slow acceleration of the time of steady operation, or operation change thru/or 
****** 

[0037] Next, it progresses to henceforth [ step 13 ] at the time of the heavy load with which the rate of the 
present assignment was judged at said step 2 to be beyond the 1st set point X (for example, about 70% of 
value). First, at step 13, this heavy load and the elapsed time s after a judgment are measured, and it judges 
whether this elapsed time s exceeded the set point tl at step 14. 

[0038] And when return and a heavy load condition are continuing to step 4 until said elapsed time s 
exceeds the set point tl, control at the time of usual [ which makes said rate of an assignment a map 
reference value ] is performed. Moreover, about control when sudden moderation actuation is performed in 
this condition, it mentions later. 

[0039] When judged with said elapsed time s having exceeded the set point tl at step 14, it progresses to 
steps 15-18, and elapsed time s is the set point t2 (> tl). After carrying out reduction amendment of the rate 
of an assignment the specified quantity every A every predetermined time tO and exceeding the set point t2 
until it exceeds, it returns to step 4. 

[0040] That is, a knocking generating inclination increases at the same time a piston etc. is overheated and it 
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produces a durability top problem, since it will supercharge especially and high power will be generated, if 
heavy load operation carries out long duration continuation where the rate of an assignment is enlarged 
based on a map reference value. So, when heavy load operation continues beyond fixed time amount, 
endurance improves by increasing the fuel which decrease in number and injects the rate of an assignment 
from main- fuel injection valve 7 A to a combustion chamber, and finally raising a cooling operation of a 
piston etc. only as direct injection from main-fuel injection valve 7A. Moreover, since a maximum torque 
point moves to an assignment **** side by a knocking generating inclination's decreasing and raising a 
charging efficiency etc. in this way by decreasing the rate of an assignment to drawing 6 whenever [ engine- 
coolant water temperature ], and raising a cooling operation to it, as an alternate long and short dash line 
shows when heavy load operation continues for a long time, high power is also securable. 
[0041] Moreover, it returns to the rate control of an assignment based on a map reference value again until it 
returns to step 1 and heavy load operation newly continues, since reduction amendment of the rate of an 
assignment was fully carried out when judged with the elapsed time s of heavy load operation having 
exceeded the set point t2 at step 15. In addition, when the rate of the present assignment is judged at step 4 
to be below the 2nd set point Y, it judges that the effect of the temperature rise by heavy load operation was 
lost, and progresses to step 19, and the measurement value S of said heavy load operation elapsed time is 
cleared. 

[0042] Next, when judged with sudden moderation at step 4, it progresses to step 20 and switches to fuel cut 
(fuel -injection halt) control. During fuel cut control, main-fuel injection valve 7A and subfuel injection 
valve 7B stop a drive, and fuel injection is suspended. 

[0043] At step 21, the elapsed time t after fuel cut control is measured, and it judges whether the engine 
speed is over recovery rotational speed in step 22. 

[0044] When judged with the engine speed being over recovery rotational speed at step 22, it progresses to 
step 23 and the delay time t3 which delays closed actuation of a throttle valve 10 by retrieval from a map is 
set up based on the water temperature detected by the coolant temperature sensor 5. 

[0045] At step 24, return and when it is judged with having reached, to step 21, it progresses to step 25 and a 
throttle valve 10 is closed to the target opening near [ which was set up according to sudden moderation 
actuation ] the close by-pass bulb completely, until it judges and attains whether the elapsed time t after said 
measured fuel cut control reached at said delay time t3. 

[0046] Subsequently, at step 26, it is fuel recovery (resumption of fuel injection). It switches to control. 
Moreover, at step 23, even if it is before said elapsed time t reaches at said delay time t3, since priority is 
given to stalling prevention when judged with the engine speed having decreased below to recovery 
rotational speed, it progresses to step 26 and switches to fuel recovery control. 

[0047] After being judged with having progressed to step 29, having set up the rate of an assignment to 0%, 
having performed direct fuel injection only from main-fuel injection valve 7A, and having reached the setup 
time t4 until it was judged with having measured the elapsed time t after fuel recovery control initiation, and 
said elapsed time t having reached the setup time t4 at step 28 at step 27, it progresses to step 5 and the rate 
of an assignment is brought close to a map reference value gradually. 

[0048] Namely, after said sudden moderation actuation, if a throttle valve 1 0 is closed immediately, as a 
dotted line shows to drawing 7 Although the wall style fuel which had adhered in the suction port by 
reduction of an inhalation air content flows into a combustion chamber slowly, the combustion chamber 
makes reduction of an inhalation air content rich gradually conjointly and it is discharged and Lean-ized 
after that An engine failure may be carried out, if are switched to fuel recovery control in the condition of 
having been greatly made rich, and a flame failure is carried out and it lengthens across a flame-failure 
limitation. Since the installation part of subfuel injection valve 7B is regulated by the upstream of a suction 
port by main- fuel injection valve 7 A etc. as compared with the engine which especially performs only 
suction-port injection by this invention, the surface area in which an injection fuel adheres to a suction port 
becomes large, wall style fuel quantity increases, and the above-mentioned inclination is promoted. Then, 
after discharging a wall style fuel promptly, controlling rich-ization with a lot of inhalation air by delaying 
closed actuation of a throttle valve 10 to drawing 7 as a continuous line shows, an engine failure is 
prevented, if it generates and a flame failure lengthens by switching to fuel recovery control. Here, since 
there is little evaporation and, as for the above-mentioned wall style fuel quantity, wall style fuel quantity 
increases so that water temperature is low, when water temperature is low, delay time t3 has been greatly set 
up in like. In addition, although the scavenging time of a wall style fuel can be shortened to the maximum 
extent by delaying closed actuation of a fixed time amount throttle valve 10 in this way, it is good also as 
processing which delays the clausilium rate of a throttle valve so that a dash pot function may be given. 
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[0049] And by making direct fuel injection to a combustion chamber into 100% as a rate 0 of an assignment, 
said fixed time amount after fuel recovery control initiation does not have the delay by the wall style fuel, 
and can be re-accelerated with sufficient responsibility. 

[0050] Next, based on the rate of an assignment set up as mentioned above, the routine which controls the 
fuel oil consumption of main- fuel injection valve 7 A and sub fuel injection valve 7B is explained according 
to the flow chart of drawing 4 . 

[0051] The inhalation air content detected by said air flow meter 3 at step 3 1 (inhalation air content per unit 
time amount), It is based on the engine speed detected by said crank angle sensor 2. Set up the basic fuel oil 
consumption Tp and further at whenever [ engine-coolant water temperature / which was detected by said 
coolant temperature sensor 5 ], and, the time of feedback control of air- fuel ratio With the feedback 
correction factor set as adjustable based on the detection value of the air- fuel ratio sensor 6, said basic fuel 
oil consumption Tp is amended, and the final fuel oil consumption Ti is set up. 

[0052] While multiplying by the rate a of an assignment set as said fuel oil consumption Ti by drawing 2 
and drawing 3 at step 32 and setting up the fuel oil consumption Tib (=Tixa) of subfuel injection valve 7B, it 
is the rate of an assignment of main- fuel injection valve 7 A (= 1-a) to fuel oil consumption Ti. It takes 
advantaging and the fuel oil consumption Tia of main-fuel injection valve 7A [=Tix (1-a)] is set up. 
[0053] At step 33, fuel-injection-period (injection pulse width) valve opening of main-fuel injection valve 
7A and the subfuel injection valve 7B is carried out according to each set-up fuel oil consumption Tia and 
Tib. 

[0054] Thereby, injection supply of the fuel of an amount according to each rate of an assignment is carried 
out from main-fuel injection valve 7A and subfuel injection valve 7B. In addition, although the above- 
mentioned operation gestalt showed what was applied to the engine equipped with the supercharger, it can 
apply also to the engine which is not equipped with a supercharger, and is effective in especially a high 
power engine. 

[Translation done.] 
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